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(57) Abstract 



The present invention discloses a screw (10) adapted for insertion into a 
bone and in particular a vertebra. The screw (10) is divided into two distinct re- 
gions (16 and 18) with the depth of the screw thread (20. 22) in each region be- 
ing different to that in each other region whilst the overall diameter of the screw 
(10) is substantially constant over the length of the screw (10). 
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screw 

Field of the Invention 

The present invention relates to a screw having a 
multi-thread profile adapted for insertion into bone, and 
in particular, into a vertebra. 
5 Following fracture of a bone it is necessary to 

immobilise the fractured bone, or limb, to allow the bone 
fragments to heal. In some cases, in particular in 
fractures of the spine, this is achieved using a fixation 
system comprising screws and a supporting plate or rod. 

10 In the case of a spinal fracture this fixation system 

is used to immobolise one or more spinal segments till a 
bone graft placed around the segment to be immobilised 
gains sufficient strength to immobilise the segment. 

The fixation system requires anchorage points above 

15 and below the segment to be fused to which are attached 
longitudinal bars or plates providing the longitudinal 
stability. In the case of a spinal fracture the screws 
are typically referred to as pedicle screws as they are 
passed through the pedicle of the vertebra. Each pedicle 

20 screw is set in a hole drilled down through the pedicle 
into the centrum or body of the vertebra. The pedicle is 
the solid narrow bone adjoining the centrum which supports 
the neural arch. The centrum is composed of a type of 
bone called concellous. Cancellous bone is crumbly, 

25 peppered with small voids, and not very strong. 

In the case of a spinal fracture, the pedicle screw 
is expected to maintain a high degree of anchorage in the 
supporting vertebra irrespective of the applied stress 
conditions. It must be resilient and strong enough to 

30 withstand the effects of both static and dynamic loading 
on the spine and not fracture or fail. The body of the 
screw, especially the upper portion needs, therefore, to 
be as broad as possible to maximise strength. However, as 
the major thread diameter of the screw must be 

35 significantly less than the diameter of the pedicle at its 



WO 90/02526 



- 2 - 



PCT/AL'89/00386 



15 



narrowest point, a shallow thread profile is obligatory. 

As a consequence of the somewhat mutually exclusive 
requirements of maximum screw strength and preservation of 
pedicle integrity, prior art pedicle screws typically have 
5 a uniformly wide body with a low thread profile to 

minimise the major diameter of the screw. As a result of 
using uniformly low thread profile, existing pedicle 
screws are liable to fail through extraction, as they may 
be pulled out of the crumbly cancellous bone when 
10 subjected to stress applied under extreme loading. They 
are, therefore, suspect means of support and/or stability 
for use in a spinal fracture fixation system. 

As strength and stability are major operational 
factors, the present inventors have designed a novel screw 
of relatively uniform major thread diameter with distinct 
segments of different thread profiles. 

Accordingly, the present invention consists in a 
screw adapted for insertion into a bone, the screw being 
characterised in that the screw is divided into at least 
two distinct regions, the depth of the screw thread in 
each region being different to that in each other region, 
whilst the overall diameter of the screw is substantially 
constant over the length of the screw. 

In a preferred embodiment of the present invention 
25 the screw is divided into two distinct regions. 

In a further preferred embodiment of the present 
invention the depth of the screw thread in the region 
proximate the head of the screw is less than the depth of 
the screw thread in the region remote from the screw head. 
30 in yet a further preferred embodiment of the present 

invention the screw is adapted for insertion into a 
vertebra through its pedicle. 

It is presently preferred that the upper face of the 
screw is substantially perpendicular to the base of the 
35 screw. As will be recognised by persons skilled in the 
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art such an arrangement results in the screw having 
greater resistance to extraction. 

In order that the nature of the present invention may 
be more clearly understood a preferred form thereof will 
5 now be described with reference to the accompanying 
drawings , in which:- 

Figure 1 shows a longitudinal cross-section of the 
screw of the present invention; 

Figure 2 shows an expanded cross-sectional view of 
10 the screw thread of the upper region of the screw shown in 
Fig. 1; and 

Figure 3 shows an expanded cross-sectional view of 
the screw thread of the lower region of the screw shown in 
Fig. 1. 

15 As shown in Figure 1 the screw 10 comprises a head 12 

(detail not shown) and a body portion 14, The body 
portion is divided into two distinct regions 16 and 18 , 
with region 16 being proximate screw head 12. As can 
clearly be seen in this drawing the depth of the screw 

20 thread 20 in region 16 is less than the depth of the screw 
thread 22 in region 18, whilst the diameter of the base 24 
in region 16 is greater than the diameter of the base 26 
in region 18. This results in the overall diameter of the 
screw is substantially constant over the entire length of 

25 the screw. 

As is best shown in Figs. 2 and 3 the upper face of 
screw threads 2 0 and 22 are perpendicular to bases 24 and 
26 respectively. 

As will be readily apparent to persons skilled in the 

30 art, when the screw of the present invention is adapted 
for insertion into a vertebra the segment of the screw 
contacting the pedicle retains maximum strength by 
employing a low thread profile on a high diameter base, 
whilst the segment of the screw contacting the centrum 

35 maximises stability by the use of a thread profile which 
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is as deep as possible to obtain optimum anchorage in this 
type of bone on a low (narrow) diameter base. 

This screw therefore provides firmer anchorage in the 
vertebal body without sacrificing strength through the use 
5 of a wide base - low thread profile in its upper region 
which will be in the pedicle, and a narrow base - high 
thread profile in the lower half of the shaft which will 
be in the cancellous bone of the centrum. 

From the foregoing description, it should be apparent 
10 that the invention encompasses an advantageous advance in 
the art. Further, it should be clear that the invention 
may be embodiment in other specific forms without 
departing from the spirit of the essential characteristics 
thereof. The present embodiments are, therefore, to be 
15 considered in all respects as illustrative and not 
restrictive. 
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CLAIMS t 

1. A screw adapted for insertion into a bone, the screw 
being characterised in that the screw is divided into at 
least two distinct regions, the depth of the screw thread 
in each region being different to that in each other 
region, whilst the overall diameter of the screw is 
substantially constant over the length of the screw. 

2. A screw as claimed in claim 1 in which the screw is 
divided into two distinct regions. 

3. A screw as claimed in claim 1 or claim 2 in which th< 
depth of the screw thread in the region proximate the 
screw head is less than the depth of the screw -thread in 
the region remote from the screw head. 

4 . A screw as claimed in any one of claims 1 to 3 in 
which the screw is adapted for insertion into a vertebra 
through its pedicle. 

5. A screw substantially as hereinbefore described with 
reference to the accompanying drawing. 
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